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(54) WATER TREATMENT APPARATUS

(67) A water treatment apparatus is disclosed. The
water treatment apparatus, according to one embodi-
ment of the present invention, may comprise: a filter unit
comprising a reverse osmosis filter for supplying purified
water filtered from raw water, and residential water which
could not be filtered from raw water; a storage unit con-
nected to the filter unit and comprising a storage member
in which purified water is stored, then discharged, and a
housing within which the storage member is provided,
and through which residential water inflows and outflows;
and a flow path changing valve connected to the filter
unit and the storage unit, and which allows residential
water to outflow from the housing as purified water is
stored in the storage member, or allows purified water to
be discharged from the storage member as residential
water inflows into the housing.

[Figure 1]
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Description
[Technical Field]

[0001] The present disclosure relates to a water treat-
ment apparatus for treating water flowing therein, and
externally discharging treated water to be supplied to a
user. More particularly, the present disclosure relates to
a water treatment apparatus, in which purified water, fil-
tered by a reverse osmosis filter, is stored in a storage
member provided within a housing, orin which residential
water, unable to be filtered by a reverse osmosis filter,
flows into a housing, thereby allowing purified water
stored in a storage member to be discharged, using a
single flow path changing valve.

[Background Art]

[0002] Watertreatmentapparatuses are devices treat-
ing water flowing therein, and then externally discharging
treated water to be supplied to users.

[0003] As water treatment apparatuses, water purifi-
ers, including one or more water filters, are used to filter
inflowing water, and then supply purified water to users.
Besides the water purifiers described above, carbonators
and ionic water generators are also used. The former
supplies carbon dioxide to inflowing water, to supply car-
bonated water to users. The latter, in which inflowing wa-
ter is subjected to electrolysis to make it alkaline or acidic,
to thus be supplied to users, is also used.

[0004] On the other hand, reverse osmosis filters may
be provided as water filters for water treatment, and may
be included in water purifiers. When water flows into a
reverse osmosis filter, a portion of the water is filtered to
become purified water, and the remainder, unable to be
filtered, is provided as residential water. Purified water,
having been filtered by a reverse osmosis filter and dis-
charged therefrom, has lower pressure than that of water
flowing into the reverse osmosis filter.

[0005] Water purifiers may also include water tanks,
into which filtered purified-water flows, and in which it is
stored. In the case in which a reverse osmosis filter is
used as a water filter in a water purifier, since purified
water filtered by the reverse osmosis filter has had its
pressure reduced, when the purified water is introduced
to and stored in a water tank, the purified water has a
relatively low pressure. Accordingly, water purifiers have
had limitations in terms of a position in which purified
water is discharged, when the purified water is supplied
to a user.

[0006] For example, only in the case that a water dis-
charge member, such as a cock, a faucet, or the like,
connected to a water tank to externally discharge purified
water stored in the water tank, is located at a position
lower than the low-water level of the water tank, it is pos-
sible to externally discharge purified water stored in the
water tank through the water discharge member.
[0007] Inorderto solve this problem, surge tanks, con-
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figured to maintain a predetermined degree of pressure
even in the case in which purified water flows in at a
relatively low pressure, have been used as water tanks.
However, in this case, since counterpressure, from a wa-
ter tank, a surge tank, may act on a reverse osmosis
filter, the flow rate of purified water discharged from the
reverse osmosis filter may be reduced, and the filtering
efficiency of the reverse osmosis filter may also be greatly
reduced.

[Disclosure]
[Technical Problem]

[0008] An aspectofthe presentdisclosure is to provide
awater treatment apparatus, provided to address at least
one requirement or problem occurring in water treatment
apparatuses according to the related art.

[0009] An aspectofthe presentdisclosure is to provide
a water treatment apparatus from which purified water
may be easily externally discharged, while using a re-
verse osmosis filter.

[0010] Another aspect of the present disclosure is to
provide a water treatment apparatus in which a location
of a water discharge member discharging purified water
is not limited, while using a reverse osmosis filter.
[0011] Another aspect of the present disclosure is to
provide a water treatment apparatus in which counter-
pressure is prevented from acting on a reverse osmosis
filter.

[0012] Another aspect of the present disclosure is to
provide a water treatment apparatus in which a reduction
in a flow rate of purified water filtered by and discharged
from a reverse osmosis filter is prevented and deteriora-
tions in filtering efficiency are prevented.

[Technical Solution]

[0013] A water treatment apparatus according to an
aspect of the present disclosure provides the following
characteristics.

[0014] According to an aspect of the present disclo-
sure, a water treatment apparatus includes: a filter unit
including a reverse osmosis filter to supply purified water
filtered from raw water and residential water unable to
be filtered from the raw water; a storage unit connected
to the filter unit and including a storage member in which
purified water is stored and from which purified water is
discharged and a housing, which includes the storage
member disposed therein, and, through which residential
water flows in and out; and a flow path changing valve
connected to the filter unit and the storage unit, and al-
lowing residential water to flow from the housing while
purified wateris stored in the storage member, or allowing
purified water to be discharged from the storage member
while residential water flows into the housing.

[0015] In this case, the flow path changing valve may
include: a first body portion connected to the reverse os-
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mosis filter and the housing by a connection line; and a
second body portion connected to the first body portion,
and connected to the storage member and the reverse
osmosis filter by a connection line.

[0016] The first body portion may be respectively con-
nectedto aresidential water line connected to the reverse
osmosis filter, a drain branch line connected to a drain
line branching off from the residential water line, and an
inlet-outlet line connected to the housing. The second
body portion may be connected to a discharge line
branching off from a purified line connected to the reverse
osmosis filter and the storage member.

[0017] The second body portion may be connected to
a connection discharge line connected to a water dis-
charge member.

[0018] The flow path changing valve may allow the in-
let-outlet line and the drain branch line to be connected
to each other when purified water is stored in the storage
member, and may allow the inlet-outlet line and the res-
idential water line to be connected to each other when
the purified water stored in the storage member is dis-
charged to a water discharge member directly or indi-
rectly connected to the discharge line.

[0019] The flow path changing valve may further in-
clude a plunger provided in the first body portion to be
movable and allowing the inlet-outlet line to be connected
to the drain branch line or the residential water line ac-
cording to a location of the plunger.

[0020] The flow path changing valve may further in-
clude a pressing portion provided in the first body portion
to be movable and moving the plunger through a differ-
ence in pressure between the first body portion and the
second body portion.

[0021] The first body portion may include a movement
portion, which is connected to the residential water line,
the drain branch line, and the inlet-outlet line, respective-
ly, and in which the plunger is provided to be movable;
and a pressure transfer portion, which is connected to
the movement portion and the second body portion, and
in which the pressing portion is provided to be movable.
[0022] The pressing portion may include: a pressing
member in contact with the plunger and provided in the
pressure transfer portion to be movable; and a first dia-
phragm provided on the pressing member to receive
pressure of the second body portion.

[0023] The pressing portion may further include a sec-
ond diaphragm provided on the pressing member to be
in contact with the plunger.

[0024] The second body portion may include a con-
nection flow path formed therein and connected to the
discharge line, and the connection flow path may include
a connection hole formed therein and connected to the
pressure transfer portion.

[0025] The connection flow path may be connected to
a connection discharge line connected to a water dis-
charge member.

[0026] The plunger may be elastically supported by an
elastic member.
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[0027] The filter unit may further include an automatic
shut-off valve allowing raw water to flow into the filter unit
or blocking raw water from flowing into the filter unit, ac-
cording to an amount of pressure in the purified water line.
[0028] The automatic shut-off valve may be connected
to araw water line connected to the reverse osmosis filter
to supply raw water and the purified water line.

[0029] The filter unit may further include a first water
filter connected to the reverse osmosis filter by a con-
nection line, and the automatic shut-off valve may be
connected to the connection line and the purified water
line.

[0030] On a portion of the purified water line between
the automatic shut-off valve and the reverse osmosis fil-
ter, a first check valve may be provided.

[0031] Onthedischarge line, a second water filter may
be provided.
[0032] Onthedischarge line between a portion branch-

ing off from the purified water line and the flow path
changing valve, a second check valve may be provided.

[Advantageous Effects]

[0033] As setforth above, according to exemplary em-
bodiments in the present disclosure, by using a single
flow path changing valve, purified water filtered by a re-
verse osmosis filter may be stored in a storage member
provided within a housing, or residential water unable to
be filtered by the reverse osmosis filter may flow into the
housing, thereby discharging purified water stored in a
storage member.

[0034] In addition, according to an exemplary embod-
iment in the present disclosure, while a reverse osmosis
filter is used, purified water may be easily externally dis-
charged.

[0035] In addition, according to an exemplary embod-
iment, while a reverse osmosis filter is used, a location
of a water discharge member from which purified water
is discharged may not be limited.

[0036] In addition, according to an exemplary embod-
imentin the present disclosure, counterpressure may not
act on a reverse osmosis filter.

[0037] Further, according to an exemplary embodi-
ment in the present disclosure, a reduction in a flow rate
of purified water filtered and discharged by a reverse os-
mosis filter may be prevented, and deterioration in filter-
ing efficiency may be prevented.

[Description of Drawings]
[0038]

FIG. 1 illustrates a configuration of a water treatment
apparatus according to an exemplary embodiment
in the present disclosure.

FIG. 2 is a cross-sectional view illustrating an exam-
ple of a flow path changing valve included in a water
treatment apparatus according to an exemplary em-
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bodiment in the present disclosure.

FIG. 3 is a cross-sectional view illustrating another
example of a flow path changing valve included in a
water treatment apparatus according to an exempla-
ry embodiment in the present disclosure.

FIG. 4 is a cross-sectional view illustrating another
example of a flow path changing valve included in a
water treatment apparatus according to an exempla-
ry embodiment in the present disclosure.

FIG. 5isaviewillustrating operations of awater treat-
ment apparatus according to an exemplary embod-
iment in the present disclosure, in a case in which
purified water is stored in a storage member.

FIG. 6 is a cross-sectional view of a flow path chang-
ing valve illustrated in FIG. 5.

FIG. 7 isaviewillustrating operations of awater treat-
ment apparatus according to an exemplary embod-
iment in the present disclosure, in a case in which
purified water is discharged from a storage member.
FIG. 8 is a cross-sectional view of a flow path chang-
ing valve illustrated in FIG. 7.

FIG. 9is aviewillustrating operations of awater treat-
ment apparatus according to an exemplary embod-
iment in the present disclosure, in a case in which a
storage member is full of purified water.

FIG. 10 is a cross-sectional view of a flow path
changing valve illustrated in FIG. 9.

FIG. 11 illustrates a configuration of a water treat-
ment apparatus according to another exemplary em-
bodiment in the present disclosure.

FIG. 12 is a cross-sectional view of a flow path
changing valve included in a water treatment appa-
ratus according to another exemplary embodiment
in the present disclosure.

FIG. 13 illustrates a configuration of a water treat-
ment apparatus according to another exemplary em-
bodiment in the present disclosure.

FIG. 14 is a cross-sectional view of a flow path
changing valve included in a water treatment appa-
ratus according to another exemplary embodiment
in the present disclosure.

[Mode for Invention]

[0039] Hereinafter, a water treatment apparatus ac-
cording to an exemplary embodiment in the present dis-
closure will be described in detail, to provide an under-
standing of characteristics according to exemplary em-
bodiments in the present disclosure.

[0040] Exemplary embodiments in the present disclo-
sure will be described in detail with reference to the ac-
companying drawings. The invention may, however, be
embodied in many different forms and should not be con-
strued as being limited to the embodiments set forth here-
in. Thus, exemplary embodiments of the present disclo-
sure may be embodied in many different forms and
should not be construed as being limited to the embod-
iments set forth herein. Rather, these embodiments are
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provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to
those skilled in the art. In the drawings, the shapes and
dimensions of elements may be exaggerated for clarity,
and the same reference numerals willbe used throughout
to designate the same or like elements.

[0041] FIG. 1illustrates a configuration of a water treat-
ment apparatus according to an exemplary embodiment
in the present disclosure. FIG. 2 is a cross-sectional view
illustrating an example of a flow path changing valve in-
cluded in a water treatment apparatus according to an
exemplary embodiment in the present disclosure. FIG. 3
is a cross-sectional view illustrating another example of
a flow path changing valve included in a water treatment
apparatus according to an exemplary embodiment in the
present disclosure. FIG. 4 is a cross-sectional view illus-
trating another example of a flow path changing valve
included in a water treatment apparatus according to an
exemplary embodiment in the present disclosure.
[0042] FIG.5is aview illustrating operations of a water
treatment apparatus according to an exemplary embod-
imentin the present disclosure, in a case in which purified
water is stored in a storage member. FIG. 6 is a cross-
sectional view of a flow path changing valve illustrated
in FIG. 5.

[0043] FIG.7isaview illustrating operations of a water
treatment apparatus according to an exemplary embod-
imentin the present disclosure, in a case in which purified
water is discharged from a storage member. FIG. 8 is a
cross-sectional view of a flow path changing valve illus-
trated in FIG. 7.

[0044] FIG.9is aview illustrating operations of a water
treatment apparatus according to an exemplary embod-
imentin the present disclosure, in a case in which a stor-
age member is full of purified water. FIG. 10 is a cross-
sectional view of a flow path changing valve illustrated
in FIG. 9.

[0045] A water treatment apparatus 100 according to
an exemplary embodiment may include a filter unit 200,
a storage unit 300, and a flow path changing valve 400,
as illustrated in FIG. 1.

Filter Unit

[0046] The filter unit 200 may include a reverse osmo-
sis filter 210. Thus, the filter unit 200 may supply purified
water filtered from raw water and residential water, una-
ble to be filtered from raw water, as illustrated in FIGS.
5and 7.

[0047] As illustrated in FIG. 1, a raw water line LRW
connected to a raw water supply source (not shown) of
a waterworks or the like may be connected to the filter
unit 200. Thus, as illustrated in FIGS. 5 and 7, raw water
from a raw water supply source may be supplied to the
filter unit 200.

[0048] A reducing valve VRD may be provided on the
raw water line LRW as illustrated in FIG. 1. Thus, in a
case in which pressure of raw water supplied by the raw
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water supply source is higher than a predetermined pres-
sure, pressure of the raw water may be reduced to a
predetermined level while passing through the reducing
valve VRD, and then, may be supplied to the filter unit
200.

[0049] The filter unit 200 may further include a first wa-
ter filter 220 connected to the reverse osmosis filter 210
by a connection line LC. The first water filter 220 may be
connected to the raw water line LRW. Thus, raw water
may first be filtered by the first water filter 220 and may
then be filtered by the reverse osmosis filter 210.
[0050] As the first water filter 220, any water filter ca-
pable of filtering water, used in the art, may be used with-
out particular limitation thereon.

[0051] In addition, the filter unit 200 may include other
water filters as well as the first water filter 220. The
number of other water filters included in the filter unit 200
is not particularly limited, and thus, any number thereof
may be available for the use thereof.

[0052] The reverse osmosis filter 210 may be connect-
ed to a storage member 310 included in a storage unit
300 to be described later by a purified water line LPW.
Thus, purified water filtered by the reverse osmosis filter
210 may flow in the purified water line LPW and may be
stored in the storage member 310, asiillustrated in FIG. 5.
[0053] In addition, the reverse osmosis filter 210 may
be connected to a flow path changing valve 400 to be
described later by a residential water line LLW. Thus, as
illustrated in FIG. 7, residential water may flow in the res-
idential water line LLW to be supplied to a housing 320
included in the storage unit 300 to be described later.
Then, purified water stored in the storage member 310
may be discharged from the storage member 310.
[0054] A drain line LD may branch off from the forego-
ing residential water line LLW. A residential water valve
VLW may be provided on the drain line LD. Further, the
drain line LD may be connected to a drain branch line
LDS connected to the flow path changing valve 400 de-
scribed below.

[0055] Thus, as illustrated in FIG. 5, residential water
discharged from the housing 320 of the storage unit 300
andflowinginaninlet-outletline LEI connecting the hous-
ing 320 of the storage unit 300 to the flow path changing
valve 400 may be externally discharged through the drain
branch line LDS and the drain line LD.

[0056] In a different manner, a discharge line LE
branching off from the purified water line LPW may be
connected to the flow path changing valve 400 to be de-
scribed below, so as to be connected to a water discharge
member 500 of a cock, a faucet or the like. Thus, as
illustrated in FIG. 7, water stored in the storage member
310 of the storage unit 300 may flow to the water dis-
charge member 500 through the purified water line LPW,
the discharge line LE, and the flow path changing valve
400, to thus be externally discharged and supplied to a
user.

[0057] In addition, a second water filter 230 may be
provided on the discharge line LE as illustrated in FIG.
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1. Thus, as illustrated in FIG. 7, when purified water
stored in the storage member 310 is discharged through
the discharge line LE, the purified water may be filtered
by the second water filter 230 and then discharged.
[0058] As the second water filter 230 provided on the
discharge line LE, any water filter capable of filtering wa-
ter, used in the art, may be used without particular limi-
tation. In addition, the number of water filters provided
on the discharge line LE is not particularly limited, and
thus, any number thereof may be employed.

[0059] As illustrated in FIG. 1, a second check valve
CV2 may be provided on the discharge line LE between
a portion branching off from the purified water line LPW
and the flow path changing valve 400.

[0060] Thus, pressure in a portion of the discharge line
LE between the second check valve CV2 and the water
discharge member 500, and in a connection discharge
line LCE connecting the flow path changing valve 400 to
the water discharge member 500, may be maintained at
a predetermined pressure. As illustrated in FIG. 5, when
purified water is stored in the storage member 310 in-
cluded in the storage unit 300 to be described later, the
flow path changing valve 400 may allow the inlet-outlet
line LEI and the drain branch line LDS to be continuously
connected to each other as illustrated in FIG. 6.

[0061] The filter unit 200 may further include an auto-
matic shut-off valve 240. The automatic shut-off valve
240 may allow raw water to flow into the filter unit 200 or
to block inflow of raw water thereinto according to pres-
sure in the purified water line LPW. To this end, the au-
tomatic shut-off valve 240 may be connected to the raw
water line LRW or the connection line LC. In addition, the
automatic shut-off valve 240 may be connected to the
purified water line LPW.

[0062] As illustrated in FIGS. 5 and 7, when purified
water flows into the storage member 310 to be stored
therein or is discharged from the storage member 310,
since the purified water line LPW has pressure lower than
a predetermined pressure level, for example, a pressure
of the raw water line LRW or the connection line LC, the
automatic shut-off valve 240 may be opened. Thus, raw
water may flow into the filter unit 200.

[0063] Asillustrated in FIG. 9, when the storage mem-
ber 310 is full of purified water, pressure of the purified
water line LPW may reach a predetermined pressure lev-
el, forexample, a pressure corresponding to 60% of pres-
sure of raw water, and thus, the automatic shut-off valve
240 may be closed. Thus, raw water may not flow into
the filter unit 200.

[0064] The configuration of the automatic shut-off
valve 240 is not particularly limited. Any configuration
thereof, used in the art, in which raw water may flow into
thefilter unit 200 or the inflow of raw water may be blocked
according to pressure in the purified water line LPW, may
be employed.

[0065] A first check valve CV1 may be provided on a
portion of the purified water line LPW between the auto-
matic shut-off valve 240 and the reverse osmosis filter
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210 as illustrated in FIG. 1. Thus, as illustrated in FIG.
9, when the storage member 310 is full of purified water,
even in a case in which water present in the reverse os-
mosis filter 210 is discharged through the drain line LD,
a flow of water present in the purified water line LPW,
into the reverse osmosis filter 210, maybe prevented.
Thus, pressure of the purified water line LPW may be
maintained at a predetermined level. In addition, the au-
tomatic shut-off valve 240 may be continuously main-
tained in a state in which it is closed without opening.

Storage Unit

[0066] The storage unit 300 maybe connected to the
filter unit 200. The storage unit 300 may include the stor-
age member 310 and the housing 320.

[0067] Purified water may be stored in the storage
member 310 as illustrated in FIG. 5. Further, purified wa-
ter stored in the storage member 310 may be discharged
from the storage member 310 as illustrated in FIG. 7. To
this end, the storage member 310 may be connected to
the purified water line LPW as described above.

[0068] The housing 320 may include the storage mem-
ber 310 disposed therein. In addition, residential water
may flow into the housing 320 as illustrated in FIG. 7, or
may flow from the housing 320 as illustrated in FIG. 5.
To this end, the housing 320 may be connected to the
inlet-outlet line LEI connected to the flow path changing
valve 400 to be described later.

Flow path changing valve

[0069] The flow path changing valve 400 may be con-
nected to the filter unit 200 and the storage unit 300. In
addition, as illustrated in FIG. 5, residential water may
flow from the housing 320 of the storage unit 300 while
purified water is stored in the storage member 310 of the
storage unit 300 by the flow path changing valve 400.
Further, as illustrated in FIG. 7, purified water may be
discharged from the storage member 310 while residen-
tial water flows into the housing 320 by the flow path
changing valve 400.

[0070] Thus, purified water may be easily externally
discharged, while using the reverse osmosis filter 210.
In addition, a location of the water discharge member
500 discharging purified water may not be limited.
[0071] As illustrated in FIG. 5, for example, when pu-
rified water is stored in the storage member 310, the flow
path changing valve 400 may allow the inlet-outlet line
LEl and the drain branch line LDS to be connected to
each other.

[0072] Thus, residential water stored in the housing
320 may flow through the inlet-outlet line LEI and the
drain branch line LDS. The residential water flowing in
the drain branch line LDS may flow into the drain line LD
to be drained externally through the drain line LD.
[0073] In this case, since the water discharge member
500 is closed, purified water filtered by the reverse os-
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mosis filter 210 flows in the purified water line LPW and
is stored in the storage member 310 of the storage unit
300.

[0074] In addition, when purified water stored in the
storage member 310 is externally discharged through
the water discharge member 500 as illustrated in FIG. 7,
the flow path changing valve 400 may allow the inlet-
outlet line LEI and the residential water line LLW to be
connected to each other.

[0075] Thus, residential water unable to be filtered by
the reverse osmaosis filter 210 may flow in the residential
water line LLW and the inlet-outlet line LEI, to thus flow
into the housing 320 of the storage unit 300. In addition,
purified water stored in the storage member 310 may
flow into the water discharge member 500 through the
purified water line LPW and the discharge line LE, since
the water discharge member 500 is opened. Further, the
purified water may be externally discharged through the
water discharge member 500, to be supplied to a user.
[0076] The flow path changing valve 400 may include
a first body portion 410 and a second body portion 420
as illustrated in FIG. 2.

[0077] The first body portion 410 may be connected to
the reverse osmosis filter 210 and the housing 320 by a
connection line. To this end, the residential water line
LLW, the drain branch line LDS, and the inlet-outlet line
LEI may be respectively connected to the first body por-
tion 410.

[0078] The first body portion 410 may include a resi-
dential water port 411 connected to the residential water
line LLW, a drain port 412 connected to the drain branch
line LDS, and an inlet-outlet port 413 connected to the
inlet-outlet line LEI.

[0079] In addition, a plunger 430 may be provided in
the first body portion 410, to be movable. According to a
location of the plunger 430, the inlet-outlet line LEI may
be connected to the drain branch line LDS as illustrated
in FIG. 5, or may be connected to the residential water
line LLW as illustrated in FIG. 7.

[0080] The first body portion 410 may include a move-
ment portion 414, in which the plunger 430 is provided
to be movable. The movement portion 414 may be con-
nected to the residential water port 411, the drain port
412, and the inlet-outlet port 413. Thus, the movement
portion 414 may be respectively connected to the resi-
dential water line LLW, the drain branch line LDS, and
the inlet-outlet line LEI.

[0081] Inaddition, in thefirst body portion 410, a press-
ing portion 440 may be provided to be movable. The
pressing portion 440 may allow the plunger 430 to be
moved according to a pressure difference between the
first body portion 410 and the second body portion 420.
[0082] A pressure transfer portion 415 may be formed
in the first body portion 410 to be connected to the move-
ment portion 414 described above and the second body
portion 420 to be described later. The pressing portion
440 may be provided in the pressure transfer portion 415
to be movable.
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[0083] The pressing portion 440 may include a press-
ing member 441, a first diaphragm 442, and a second
diaphragm 443, as illustrated in FIG. 2.

[0084] The pressing member 441 may be in contact
with the plunger 430. As illustrated in FIG. 2, the second
diaphragm 443 is provided on the pressing member 441
to be in contact with the plunger 430. In detail, the press-
ing member 441 may be in indirect contact with the plung-
er 430. In addition, the pressing member 441 may also
be in direct contact with the plunger 430 as illustrated in
FIG. 3 to be described later.

[0085] The first diaphragm 442 may be provided on
the pressing member 441 to receive pressure of the sec-
ond body portion 420. In addition, the second diaphragm
443 may be provided on the pressing member 441 to be
in contact with the plunger 430.

[0086] In a different manner, as illustrated in FIG. 3,
the pressing portion 440 may only include the pressing
member 441 and the first diaphragm 442. In detail, the
pressing member 441 may also be in direct contact with
the plunger 430, instead of being in indirect contact there-
with through the second diaphragm 443.

[0087] However, the configuration of the pressing por-
tion 440 is not particularly limited. Any configuration of
the pressing portion 440, used in the art, in which the
pressing portion 440 may be provided to be movable in
thefirstbody portion 410 and which may allow the plunger
430 to be moved according to a pressure difference be-
tween the first body portion 410 and the second body
portion 420, may be employed.

[0088] In a different manner, the plunger 430 may be
elastically supported by an elastic member 431 as illus-
trated in FIG. 4. For example, the elastic member 431
may be provided on the plunger 430 to elastically support
an upper portion of the plunger 430. Thus, elastic force
of the elastic member 431 may act on the upper portion
of the plunger 430.

[0089] AsillustratedinFIG. 8, asforce acts onan upper
portion of the plunger 430 from residential water having
flowed to the residential water port 411, when the plunger
430 descends, even in a case in which the force acting
on the upper portion of the plunger 430 by the residential
water is relatively weak, elasticity of the elastic member
431 may act together therewith. Thus, the plunger 430
may easily descend.

[0090] In addition, as illustrated in FIG. 6, when force
applied to the first diaphragm 442 of the pressing portion
440, by pressure acting on a connection flow path 421
formed in the second body portion 420 to be described
later, is increased to be greater than force applied to the
upper portion of the plunger 430 by the residential water,
the plunger 430 may ascend.

[0091] As described above with reference to FIG. 4, in
the configuration in which the upper portion of the plunger
430 is elastically supported by the elastic member 431,
only when force applied to the first diaphragm 442 of the
pressing portion 440 is greater than a sum of force ap-
plied to the upper portion of the plunger 430 by the res-
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idential water, and elasticity applied to the upper portion
of the plunger 430 by the elastic member 431, the plunger
430 may ascend.

[0092] Thus, if the plunger does not necessarily need
to ascend, the plunger 430 may not ascend only with
force applied to the first diaphragm 442 of the pressing
portion 440 through pressure acting on the connection
flow path 421 of the second body portion 420.

[0093] Therefore, the plunger 430 may exhibit reliabil-
ity in operations thereof.

[0094] Although the elastic member 431 may elastical-
ly support the upper portion of the plunger 430 as de-
scribed above with reference to FIG. 4, the elastic mem-
ber 431 may also elastically support a lower portion of
the plunger 430. In addition, elastic members 431 may
also support upper and lower portions of the plunger 430,
respectively.

[0095] The elastic member 431 elastically supporting
the plunger 430 is not limited to a coil spring illustrated
in FIG. 4. Any member capable of elastically supporting
the plunger 430, used in the art, of a plate spring or the
like, may be used.

[0096] The secondbody portion420 may be connected
to the first body portion 410. The second body portion
420 may be connected to the storage member 310 and
the reverse osmosis filter 210 by a connection line. To
this end, the discharge line LE described above may be
connected to the second body portion 420. Further, the
second body portion 420 may be connected to a connec-
tion discharge line LCE connected to the water discharge
member 500.

[0097] The connection flow path 421 may be formed
in the second body portion 420 to be connected to the
discharge line LE and the connection discharge line LCE.
In detail, the discharge line LE may be connected to one
end of the connection flow path 421, and the connection
discharge line LCE may be connected to another end of
the connection flow path 421.

[0098] In addition, a connection hole 421a connected
to the pressure transfer portion 415 of the first body por-
tion 410 may be formed in the connection flow path 421.
Thus, pressure of the connection flow path 421 of the
second body portion 420 may be transferred to the first
diaphragm 442 of the pressing member 440 through the
connection hole 421a.

[0099] In a different manner, as illustrated in FIG. 2,
although the second body portion 420 may be connected
to the first body portion 410, in such a manner that the
connection flow path 421, and a virtual line connecting
the drain port 412 and the inlet-outlet port 413 of the first
body portion 410 to each other, are parallel to each other,
the second body portion 420 may also be connected to
the first body portion 410 to be inclined with respect to
each other, for example, to be perpendicular to each oth-
er, for convenience of connection thereof to the discharge
line LE and the connection discharge line LCE.

[0100] In addition, the second body portion 420 and
the first body portion 410 may also be configured, in such
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amanner that the connection flow path 421 of the second
body portion 420, and a virtual line connecting the drain
port 412 of the first body portion 410 to the inlet-outlet
port413 thereofto each other, form any angle or a specific
angle.

[0101] For example, the first body portion 410 and the
second body portion 420 may be formed to have cylin-
drical shapes, square parallelepiped shapes, or rectan-
gular parallelepiped shapes.

[0102] By the configuration described above, in a state
in which purified water is not stored in the storage mem-
ber 310 and the water discharge member 500 is closed,
pressure in the purified water line LPW may be lower
than a predetermined pressure. Thus, the automatic
shut-off valve 240 is opened, to allow raw water to flow
in through the raw water line LRW as illustrated in FIG. 5.
[0103] The raw water having flowed into the raw water
line LRW may pass through the reducing valve VRD and
flow into the first water filter 220 to be filtered. Raw water
filtered by the first water filter 220 may flow into the re-
verse osmosis filter 210. In the raw water having flowed
into the reverse osmosis filter 210, purified water filtered
by the reverse osmosis filter 210 may flow in the purified
water line LPW and be stored in the storage member 310
of the storage unit 300.

[0104] When purified water filtered by the reverse os-
mosis filter 210 is continuously stored in the storage
member 310 of the storage unit 300, pressure of the stor-
age member 310 may be increased. Thus, pressure in
the discharge line LE branching off from the purified water
line LPW connected to the storage member 310, and
pressure in the connection flow path 421 of the flow path
changing valve 400 connected to the discharge line LE
may also be increased.

[0105] Further, when force applied to the first dia-
phragm 442 of the pressing portion 440, by pressure of
the connection flow path 421, is increased to be greater
than force applied to an upper portion of the plunger 430
by residential water, as illustrated in FIG. 6, the plunger
430 may be moved to a position in which the inlet-outlet
line LEIl and the drain branch line LDS are connected,
for example, the plunger 430 may ascend.

[0106] Thus, asillustrated in FIG. 5, the residential wa-
ter present in the housing 320 of the storage unit 300
may flow in the inlet-outlet line LEI to thus flow into the
drain branch line LDS. Then, the residential water may
be drained through the drain line LD. Thus, purified water
may be continuously stored in the storage member 310
of the storage unit 300.

[0107] As such, when purified water filtered by the re-
verse osmosis filter 210 is stored in the storage member
310 of the storage unit 300, since pressure other than
pressure of purified water does not act on the storage
member 310, counterpressure may notactonthe reverse
osmosis filter 210.

[0108] Thus, aflow rate of purified water filtered by and
discharged from the reverse osmosis filter 210 may not
be reduced, and filtering efficiency may not be deterio-
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rated.

[0109] In a different manner, residential water unable
to be filtered by the reverse osmosis filter 210 may flow
in the residential water line LLW as illustrated in FIG. 5
to only flow to the residential water port 411 of the flow
path changing valve 400 as illustrated in FIG. 6, or may
be drained through the drain line LD.

[0110] Inadifferentmanner,whenthe storage member
310 of the storage unit 300 is full of purified water as
illustrated in FIG. 9, pressure in the purified water line
LPW may be increased to be higherthan a predetermined
pressure. Thus, the automatic shut-off valve 240 may be
closed, and raw water may not flow in through the raw
water line LRW.

[0111] Inthis case, as described above, evenin a case
in which water present in the reverse osmosis filter 210
is discharged through the drain line LD, pressure in the
purified water line LPW may be maintained at a prede-
termined level by the first check valve CV1. Since pres-
sure in the purified water line LPW may be maintained
at a predetermined pressure as described above, the au-
tomatic shut-off valve 240 may not be opened while a
closed state thereof is continuously maintained.

[0112] In a state in which the storage member 310 of
the storage unit 300 is full of purified water, when the
water discharge member 500 is opened as illustrated in
FIG. 7, purified water stored in the storage member 310
may flow in the purified water line LPW and may flow into
the second water filter 230 provided on the discharge line
LE to be filtered.

[0113] Purified water filtered by the second water filter
230 may flow to the water discharge member 500 through
the discharge line LE, the connection flow path 421 of
the flow path changing valve 400, and the connection
discharge line LCE. In addition, purified water may be
externally discharged through the water discharge mem-
ber 500 to be supplied to a user.

[0114] As the purified water is discharged through the
water discharge member 500, when pressure of the pu-
rified water line LPW is lowered to be less than a prede-
termined pressure, the automatic shut-off valve 240 may
be opened. In addition, raw water may flow in through
the raw water line LRW to be filtered by the first water
filter 220 as illustrated in FIG. 7.

[0115] The raw water filtered by the first water filter 220
may flow into the reverse osmosis filter 210 as illustrated
in FIG. 7. In raw water having flowed into the reverse
osmosis filter 210, purified water filtered by the reverse
osmosis filter 210 may flow in the purified water line LPW
to flow into the second water filter 230. In addition, resi-
dential water unable to be filtered by the reverse osmosis
filter 210 may flow in the residential water line LLW or
the drain line LD.

[0116] In this case, residential water unable to be fil-
tered by the reverse osmosis filter 210 may flush the re-
verse osmosis filter 210. Thus, a lifespan of the reverse
osmosis filter 210 may be extended.

[0117] Residential water may flow to the residential wa-
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ter port 411 of the flow path changing valve 400 through
the residential water line LLW, as illustrated in FIG. 8.
Thus, residential water may apply force to one side of
the plunger 430, for example, to an upper portion of the
plunger 430 as illustrated in FIG. 8.

[0118] In addition, when force applied to an upper por-
tion of the plunger 430 from the residential water is in-
creased to be greater than force applied to the first dia-
phragm 442 of the pressing portion 440 by purified water
flowing in the connection flow path 421 of the flow path
changing valve 400, the plunger 430 may be moved to
a position in which the inlet-outlet line LEI and the resi-
dential water line LLW are connected to each other, for
example, may descend as illustrated in FIG. 8.

[0119] Thus, residential water flowing in the residential
water line LLW may flow into the inlet-outlet line LEI and
flow in the inlet-outlet line LEI to then flow into the housing
320 of the storage portion 300. Thus, purified water
stored in the storage member 310 of the storage unit 300
may be continuously discharged.

Other Exemplary Embodiments

[0120] FIG. 11 illustrates a configuration of a water
treatment apparatus according to another exemplary em-
bodiment in the present disclosure. FIG. 12 is a cross-
sectional view of a flow path changing valve included in
a water treatment apparatus according to another exem-
plary embodiment in the present disclosure.

[0121] FIG. 13 illustrates a configuration of a water
treatment apparatus according to another exemplary em-
bodiment in the present disclosure. FIG. 14 is a cross-
sectional view of a flow path changing valve included in
a water treatment apparatus according to another exem-
plary embodiment in the present disclosure.

[0122] The water treatment apparatuses 100 accord-
ing to other exemplary embodiments in the present dis-
closure has a difference from the water treatment appa-
ratus 100 according to the exemplary embodiment in the
present disclosure described above with reference to
FIGS. 1 to 10, in terms of a configuration of connection
between a discharge line LE, a flow path changing valve
400, and a water discharge member 500.

[0123] Thus, only differences therebetween will be de-
scribed below, and a description of configurations over-
lapping with those of the foregoing exemplary embodi-
ment will be substituted with the description above with
reference to FIGS. 1 to 10.

[0124] With reference to FIG. 11, in a water treatment
apparatus 100 according to another exemplary embod-
iment in the present disclosure, a discharge line LE may
be directly connected to a water discharge member 500.
In addition, a branch connection line LSC branching off
from the discharge line LE may be connected to one end
of a connection flow path 421 formed in the second body
portion 420 of the flow path changing valve 400. Another
end of the connection flow path 421 may be closed by a
closure member 422 as illustrated in FIG. 12.
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[0125] In such a configuration, pressure of the dis-
charge line LE may also be transferred to the connection
flow path 421 of the flow path changing valve 400, to
allow the flow path changing valve 400 to operate.
[0126] In a different manner, in a water treatment ap-
paratus 100 according to another exemplary embodi-
ment in the present disclosure, a discharge line LE may
be directly connected to a water discharge member 500
as illustrated in FIG. 13. In addition, as illustrated in FIG.
14, a connection flow path 421 formed in a second body
portion 420 of a flow path changing valve 400 may have
one end and the otherend which are notopen. In addition,
a branch connection line LSC branching off from a dis-
charge line LE may be connected to a connection flow
path 421, for example, to a central portion of the connec-
tion flow path 421, as illustrated in FIG. 14.

[0127] In such a configuration, pressure of the dis-
charge line LE may also be transferred to the connection
flow path 421 of the flow path changing valve 400, to
allow the flow path changing valve 400 to operate.
[0128] As set forth above, with water treatment appa-
ratuses according to exemplary embodiments in the
present disclosure, by using a single flow path changing
valve, purified water filtered by a reverse osmosis filter
may be stored in a storage member provided within a
housing, or residential water unable to be filtered by the
reverse osmosis filter may flow into the housing, thereby
discharging purified water stored in a storage member.
[0129] Thus, while a reverse osmosis filter is used, pu-
rified water may be easily externally discharged, and a
location of a water discharge member from which purified
water is discharged may not be limited.

[0130] Further, counterpressure may not act on a re-
verse osmosis filter, a flow rate of purified water filtered
and discharged by a reverse osmosis filter may not be
reduced. In addition, filtering efficiency may not be dete-
riorated.

[0131] The configuration of a water treatment appara-
tus according to exemplary embodiments is not limited
to the description above. The entirety or a portion of the
respective exemplary embodiments in the present dis-
closure described above may be selectively combined
and configured to be modified.

Claims
1. A water treatment apparatus comprising:

a filter unit including a reverse osmosis filter to
supply purified water filtered from raw water and
residential water unable to be filtered from the
raw water;

a storage unit connected to the filter unit and
including a storage member in which purified
water is stored and from which purified water is
discharged and a housing, which includes the
storage member disposed therein, and, through
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which residential water flows in and out; and
aflow path changing valve connected to the filter
unit and the storage unit, and allowing residen-
tial water to flow from the housing while purified
water is stored in the storage member, or allow-
ing purified water to be discharged from the stor-
age member while residential water flows into
the housing.

2. The water treatment apparatus of claim 1, wherein

the flow path changing valve comprises:

a first body portion connected to the reverse os-
mosis filter and the housing by a connection line;
and

a second body portion connected to the first
body portion, and connected to the storage
member and the reverse osmosis filter by a con-
nection line.

The water treatment apparatus of claim 2, wherein
the first body portion is respectively connected to a
residential water line connected to the reverse os-
mosis filter, a drain branch line connected to a drain
line branching off from the residential water line, and
an inlet-outlet line connected to the housing, and the
second body portion is connected to a discharge line
branching off from a purified line connected to the
reverse osmosis filter and the storage member.

The water treatment apparatus of claim 3, wherein
the second body portion is connected to a connection
discharge line connected to a water discharge mem-
ber.

The water treatment apparatus of claim 3, wherein
the flow path changing valve allows the inlet-outlet
line and the drain branch line to be connected to
each other when purified water is stored in the stor-
age member, and allows the inlet-outlet line and the
residential water line to be connected to each other
when the purified water stored in the storage mem-
ber is discharged to a water discharge member di-
rectly or indirectly connected to the discharge line.

The water treatment apparatus of claim 3, wherein
the flow path changing valve further comprises a
plunger provided in the first body portion to be mov-
able and allowing the inlet-outlet line to be connected
to the drain branch line or the residential water line
according to a location of the plunger.

The water treatment apparatus of claim 6, wherein
the flow path changing valve further comprises a
pressing portion provided in the first body portion to
be movable and moving the plunger through a dif-
ference in pressure between the first body portion
and the second body portion.
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10.

1.

12.

13.

14.

15.

16.

The water treatment apparatus of claim 7, wherein
the first body portion comprises a movement portion,
which is connected to the residential water line, the
drain branch line, and the inlet-outlet line, respec-
tively, and in which the plunger is provided to be mov-
able; and a pressure transfer portion, which is con-
nected to the movement portion and the second body
portion, and in which the pressing portion is provided
to be movable.

The water treatment apparatus of claim 8, wherein
the pressing portion comprises:

a pressing member in contact with the plunger
and provided in the pressure transfer portion to
be movable; and

afirstdiaphragm provided on the pressing mem-
ber to receive pressure of the second body por-
tion.

The water treatment apparatus of claim 9, wherein
the pressing portion further comprises a second di-
aphragm provided on the pressing member to be in
contact with the plunger.

The water treatment apparatus of claim 8, wherein
the second body portion comprises a connection flow
path formed therein and connected to the discharge
line, and the connection flow path comprises a con-
nection hole formed therein and connected to the
pressure transfer portion.

The water treatment apparatus of claim 11, wherein
the connection flow path is connected to a connec-
tion discharge line connected to a water discharge
member.

The water treatment apparatus of claim 7, wherein
the plunger is elastically supported by an elastic
member.

The water treatment apparatus of claim 3, wherein
the filter unit further comprises an automatic shut-off
valve allowing raw water to flow into the filter unit or
blocking raw water from flowing into the filter unit,
according to a pressure of the purified water line.

The water treatment apparatus of claim 14, wherein
the automatic shut-off valve is connected to a raw
water line connected to the reverse osmosis filter to
supply raw water and the purified water line.

The water treatment apparatus of claim 14, wherein
the filter unit further comprises a first water filter con-
nected to the reverse osmosis filter by a connection
line, and the automatic shut-off valve is connected
to the connection line and the purified water line.



17.

18.

19.

19 EP 3 117 892 A1

The water treatment apparatus of claim 15 or 16,
wherein on a portion of the purified water line be-
tween the automatic shut-off valve and the reverse
osmosis filter, a first check valve is provided.

The water treatment apparatus of claim 3, wherein
on the discharge line, a second water filter is provid-
ed.

The water treatment apparatus of claim 3, wherein
on the discharge line between a portion branching
off from the purified water line and the flow path
changing valve, a second check valve is provided.
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[Figure 1]
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[Figure 2]
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[Figure 3]
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[Figure 4]
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[Figure 5]
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[Figure 6]
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[Figure 7]
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[Figure 8]
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[Figure 9]
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[Figure 10]
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[Figure 11]
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[Figure 12]
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[Figure 14]
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